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DETAILED ACTION 

The preliminary amendment filed January 22, 2004, has been received and entered. 
Claims 1-17 are pending and are examined on the merits. 

Drawings 

The drawings are objected to because they are illegible. Specifically, Figures 1, 6-8, 11- 
14 are difficult to read. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. The replacement sheet(s) should be 
labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any 
portion of the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Figure 8 should be designated by a legend such as --Prior Art- because only that which is 
old is illustrated. Figure 8 is taken from Green (2003, http://www.ucd.ie/~app- 
phys/ stuart/MODEL.HTM, The Effect of Chlorophyll Concentration on Airborne Hyperspectral 
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Reflectance) and is cited in the application (page 45, line 001 85). See MPEP § 608.02(g). 
Corrected drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .121(d)) so as not to obstruct any 
portion of the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

A series of singular dependent claims is permissible in which a dependent claim refers to 
a preceding claim which, in turn, refers to another preceding claim. Claims 4 and 5 are objected 
to because they refer to a later claim, claim 6. 

A claim which depends from a dependent claim should not be separated by any claim 
which does not also depend from said dependent claim. It should be kept in mind that a 
dependent claim may refer to any preceding independent claim. In general, applicant's sequence 
will not be changed. See MPEP § 608.01(n). 

Furthermore, claims 4 and 5 are objected to because of the following informalities: each 
claim does not end in a period. Appropriate correction is required. 

Applicant is advised that should claim 10 be found allowable, claim 13 will be objected 
to under 37 CFR 1.75 as being a substantial duplicate thereof. When two claims in an 
application are duplicates or else are so close in content that they both cover the same thing, 
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despite a slight difference in wording, it is proper after allowing one claim to object to the other 
as being a substantial duplicate of the allowed claim. See MPEP § 706.03(k). 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 2-9, 11,12, 14, and 15 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 6 and 7, dependent on claim 1 , refers to "the calculated value of phycocyanin" 
which is not determined in claim 1 . Claim 1 only indicates that an algorithm is applied to relate 
the approximate amount of phycocyanin to the respective amount of light, but does not indicate 
that a calculation should be performed to obtain a value. Claims 8 and 9 also indicate a 
"calculated value" though no calculation is required in claims 1, 5, or 6. Additionally, it is 
unclear what is meant by "the calculated value of phycocyanin". The "value" may not be in 
reference to an amount. 

Claims 4 and 5 list variables (such as X, Kj, and K 2 ) not described in claims 6 or 1, which 
they depend on. The purpose of these variables is not given as a mathematical equation is not 
provided. Claims 4 and 5 refer to X as "the amount of phycocyanin algae. . ." while claim 6 
indicates a "calculated value of phycocyanin" and "the actual measured amount of said 
phycocyanin". Does X refer to the "calculated value" or the "actual measured amount"? 
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Claims 2, 3, 12, 14, and 15 specify that variables R31, R41, R43, R53, R73, and R74 are 
each the value of a LANDSAT TM band divided by another after subtraction for atmospheric 
haze separately in each band. However, it is not clear what property of each LANDSAT TM 
band or atmospheric haze is involved in the algorithm. 

Finally, claims 4 and 5 do not end with periods. It is unclear where the claim ends or if 
there was a typographical error. 



Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

r 

Claims 1, 4-1 1, 13, 16, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richardson (1996, Bioscience, Vol. 46, No. 7, pgs 492-501) in view of O'Mongain et al. (US 
Pat. 6,028,663), and further in view of Gitelson et al. (1995, Journal of Phycology, Vol. 31, No. 
5, pgs. 828-834). 

Richardson discloses that several research groups have used various remote sensors, 
including Landsat TM, for the detection of algae and photosynthetic bacteria according to the 
reflectance spectra (pages 494-495, particularly Figure 2). Furthermore, Table 3 on page 498 
lists the frequency ranges used with various remote sensors, where band widths of the Landsat-5 
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remote sensor are the same as those listed in claim 1 and 16. By use of satellites such as the 
Landsat-5 and SeaWiFS sensors, transmittal of data occurs, where the reflectance data is related 
to the approximate amount of phycocyanin. Figures 2 and 3 demonstrate the generation of a 
report of approximate amounts of phycocyanin apparent by the peaks of the reflectance spectra. 

Richardson does not expressly disclose application of an algorithm to relate reflectance to ' 
the amount of phycocyanin-pigmented algae or bacteria in water. 

O'Mongain discloses a photometric analysis method for water suspensions where spectra 
are obtained of light transmitted and absorbed. The invention allows for the estimation of blue- 
green algae level from the height of the phycocyanin pigment peak (column 3, lines 8-10 and 
column 12, lines 39-42). Furthermore, a fitting algorithm is used for phycocyanin presence, 
where approximate amount of phycocyanin is related to amounts of light (column 8, lines 18-45). 

Gitelson discloses the creation of algorithms for remote estimation of biomass and 
pigment concentration in cyanobacteria. Reflectance data was used for phycocyanin estimation 
and biomass estimation. The error in pigment estimation was found to be less than 0.80 mg/L, 
showing a high correlation value between calculated and actual pigment concentrations. 

At the time the invention was made, a person of ordinary skill in the art would have 
recognized that the methods of O'Mongain and Gitelson would have been suitably applied to the 
data obtainable by Richardson and thereby provided an appropriate quantification of 
phycocyanin and biomass quantities. 

One of ordinary skill in the art would have been motivated to do this since O'Mongain 
and Gitelson provide a reasonable expectation that the data obtainable by the methods reviewed 
by Richardson could be used to quantify phycocyanin and biomass amounts in large bodies of 
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water. It provides a more accurate approach for accomplishing the goal described in Richardson 
of assessing algal population dynamics. 

Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Richardson, 
O'Mongain et al. and Gitelson et al as applied to claims 1,4-11, 13, 16, and 17 above, and 
further in view of the Landsat 7 Science Data Users Handbook 

(http://ltpww.gsfc.nasa.gov/IAS/h^ last 
updated on August 7, 2001, accessed December 16, 2004). 

As indicated above, Richardson discloses the detection of algae and photosynthetic 
bacteria according to reflectance spectra obtained from remote sensors, and states the use of a 
Landsat TM sensor for this purpose. Richardson does not expressly disclose application of an 
algorithm to relate reflectance to the amount of phycocyanin-pigmented algae or bacteria in 
water. Furthermore, it does not specifically disclose the measurement of Landsat TM bands 1,3, 
4, 5, and 7, nor does it disclose an algorithm X « Ki - K 2 x (R3 1) + K 3 x (R41) - K4 x (R43) - 
K 5 x (R53) + K 6 x (R73) - K 7 x (R74). 

As indicated above, O'Mongain discloses a photometric analysis method for water 
suspensions where spectra are obtained of light transmitted and absorbed. The invention allows 
for the estimation of blue-green algae level from the height of the phycocyanin pigment peak as 
well as a fitting algorithm wherein the approximate amount of phycocyanin is related to amounts 
of light. 

As described above, Gitelson discloses the creation of algorithms for remote estimation 
of biomass and pigment concentration in cyanobacteria. 
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The Landsat 7 handbook discloses the wavelength limits of the Landsat 5 TM bands 
(Table 8.1.1). Here, the bandwidth ranges are of the same frequency ranges as those given in 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to apply the methods of O'Mongain and Gitelson to quantify cyanophyte 
population dynamics and pigment concentrations to data presented in Richardson. It would have 
been obvious that the Landsat TM sensor would be ideal for measuring light in the five 
frequency ranges described in the claims since they fall exactly within the sensor's bandwidths. 
Because the Landsat TM sensor is used, it is evident that parameters dealing with this sensor 
should be used in an algorithm for biomass concentration calculations. Such an algorithm is 
obtainable by multiple linear regression well known in the field of mathematical modeling. 

One of ordinary skill in the art would have been motivated to do this because O'Mongain 
and Gitelson provide more accurate methods of assessing algal population dynamics as described 
in Richardson. Any algorithm for modeling a biological system would involve instrument 
parameters and would take into account interference (in this case, atmospheric haze). 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Susan E. Fernandez whose telephone number is (571) 272-3444. 
The examiner can normally be reached on Mon-Fri 8:30 am - 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Wityshyn can be reached on (571) 272-0926. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Susan E. Fernandez 
Assistant Examiner 
Art Unit 1651 ^ 
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